Currently, India is the largest producer of mango and the Rajasthan state is also considered to be the potential area for fruit growing. In Rajasthan, mango is mainly grown in seven out of its 33 districts. The present study was conducted in sixteen villages, where five tribal and five non-tribal mango growers were selected randomly, for a total of 160 farmers . The results show that majority of the respondents have a medium level of knowledge regarding improved mango cultivation techniques. It is further noted that extent of knowledge in non-tribal mango grower is greater than for tribal mango growers. It is also reported that there is a significant difference in knowledge between tribal and non-tribal respondents. More extension activities are consequently suggested, with specific attention to tribal producers.
INTRODUCTION
Fruits have a great importance for the human diet. Although India is the second largest producer of fruits (46.60 million t) in the world after China (160 million t), presently it is unable to satisfy the nutritional demands of its ever increasing population, and per capita availability of fruits is only 46 grams per day against 120g per person per day recommended by the Indian Council of Medical Research to ensure the nutritional security of the Indian population (Misra 2010) . To improve the nutritional security and the availability of fruits, a National Horticulture Mission (NHM) is being implemented oll over the country (NHM 2006) .
The Mango Mangifera Indica is native to India and ranks first in area and production among various fruit crops grown in the country. It is the most important sub-tropical fruit tree of India. Therefore, mango is considered as the king of fruits. In India, it has always been a prized and favourite fruit throughout the recorded history. Mango at its various stages of development is used in many ways: in its raw stage, the fruit is used for extraction of tannin and other astringed products as well as for the preparation of delightful chutneys, curries and pickles. High quality ripe fruits are a delicacy for the table, while the unmarketable and inferior ones can be converted into delicious squashes, jelly, syrups, jam and juices. Canned mangoes and pulp are indeed very popular. Mango possesses nutritional and medicinal qualities, apart from being a rich source of vitamin A and C. Besides, its attractive form and appearance, delicious taste and appetizing flavors, the ripe mango fruit, according to nutritional experts is also highly invigorating, fattening, laxative and diuretic (Aina, 1990; Doreyappa et al., 1994) Several agencies, such as the state department of agriculture extension, the state department of horticulture, Krishi Vigyan Kendra (Farm Science Centers) and other non-government organizations are elaborating and providing technical knowledge to the farmers through trainings and also supply subsidized high quality planting material to the producers, but more integrated efforts are required to achieve higher productivity. Rajasthan is considered to be a potential area for fruit growing in India. Fruits like mango, banana, citrus, date palm, grape and guava are grown in various regions of the state.
In Rajasthan, mango is mainly grown in Banswara, Dungarpur, Chittorgarh, Udaipur, Jaipur, Baran, and Rajsamand districts with a very good production potential. Presently mango has demonstrated that it can improve the income of farmers through increased productivity and therefore farmers are showing interest to acquire more technological knowledge about its cultivation.
The climatic condition of tribal districts Banswara and Dungarpur are very suitable for the cultivation of mango, but the productivity is far below than the desired level. Major reasons behind low productivity are the poor knowledge of tribal farmers and the poor quality of existing mango plants. Government agencies like the regional agriculture research stations, Krishi Vigyan Kendra, State Department of Agriculture & Horticulture, are attempting to improve knowledge and skills of the farmers through training programs, farmer-scientist interactions, telephone advice, farmer fairs, field days, exhibitions, visits, etc. Furthermore, to improve the quality of mango plants, these organizations are providing subsidized high quality planting material. On the other hand, also private players are marketing their products and provide personal information to their clients.
The present study has been aimed to find out the existing level of knowledge of farmers about several aspects of mango cultivation. Its findings about knowledge level would be helpful to the governmental and private agencies working with the mango growers. Keeping these facts in view, the present study was undertaken with the following specific objectives: i) To assess the knowledge of farmers about mango cultivation techniques and technologies;
ii) To compare the knowledge of tribal and non-tribal farmers about improved mango cultivation techniques and technologies.
METHODOLOGY
The study was conducted in Banswara and Dungarpur districts of Rajasthan. These districts were selected purposively on the basis of their maximum area under mango cultivation in the southern Rajasthan. The districts include several panchayat samities (an administrative subdivision) and hence, for the selection of area where to interview the farmers, a complete list of all the panchayat samities of both identified districts was prepared. From this list, Bagidora and Ghari panchayat samities of Banswara district and Dungarpur and Sangwara panchayat samities of Dungarpur district were selected on the basis of maximum area under mango cultivation. For the selection of villages, four villages having the maximum area under mango cultivation were selected from each identified panchayat samiti. Thus, in all sixteen villages were selected. To select the respondents, category-wise comprehensive lists of tribal and non-tribal mango growers were prepared, with the help of village patwari and agriculture supervisors of the respective villages. From the list so prepared, five tribal and five non-tribal mango growers were randomly selected from each identified village. Thus, in all 160 farmers (80 tribal and 80 non-tribal ) were included in the sample.
Thereafter, data were collected from the selected respondents by employing personal interview technique. The interviews were conducted at farmer's homes in the months of December 2009 and January 2010. About 45-60 minutes were spent to interview each respondent. To conduct the interview, a structured questionnaire was used. The questionnaire was divided into twelve major aspects of mango cultivation practices: soil and climatic requirements, improved varieties, vegetative propagation techniques, planting practices, irrigation management, manure and fertilizers application, hoeing and weeding techniques, inter-cropping, training and pruning, plant protection measures, harvesting and yield, post harvest technology and marketing.
Each major practice was further divided into several questions to explore in detail the present knowledge of the respondents. Thus the questionnaire consisted of 34 questions, covering all the aspects of mango cultivation.
One score was assigned to each correct answer and each wrong answer was given zero score. Therefore, the possible maximum score a respondent could obtain was 92. To find out the level of knowledge, the overall score for each respondent was calculated and respondents were categorized into three groups on the basis of the overall scores obtained, as in Table 1 . 3.
High level of knowledge
The frequency and percentage of respondents in each category i.e. low, medium and high was calculated. The knowledge index for each respondent was calculated by using the following formula: KI = K/P * 100 Where KI = Knowledge index K = Knowledge score obtained P = Maximum obtainable score
To determine the extent of knowledge of respondents about each major aspect, the mean percent score was calculated and ranks were assigned accordingly. Spearman's rank correlation (r ) was applied s to determine the relationship between the ranks assigned by the two categories of respondents. Besides, to find out the significance of difference in knowledge between non-tribal and tribal respondents, 'Z' test was applied. Data were analyzed with statistical tools (Panse and Sukhatme, 1985) , tabulated and interpreted in the light of the study objectives.
RESULTS AND DISCUSSION
Along with technological data regarding the knowledge of the farmers about mango cultivation techniques and technologies, some background information related to their demographic features such as age, education, income level, land holding, family size, social participation and extension contact were collected and analyzed. (Table 2) The relationship between the extension services and farmers is very unequal: 48.75% of tribal farmers and 33.75% of non-tribal farmers had a medium level of extension contact, while 37.5% of tribal farmers and 60% of non-tribal farmers had a low level of contact. Only 13.75 % of tribal farmers and 6.25% of non-tribal farmers were reporting a god and intense relationship with extension agents. It may be due to their higher education and income level. The majority of the mango producers had middle age with a lower education level and middle income level. Most tribal mango growers were marginal or small farmers with medium to large family size.
The majority of tribal farmers had passive participation in the development organizations, which may be a reason for lower contact of the tribal farmers with extension personnel. Knowledge, as a body of information possessed by an individual, is one of the important components of adoption behavior, and it has been considered by many extension scientists as prerequisite for adoption. In order to increase the level of adoption, mango growers should be made aware of the recent knowledge about the improved practices of mango cultivation.
To get an overview of the knowledge level, the respondents were grouped into three categories, namely low, medium and high on the basis of calculated mean and standard deviation of the knowledge scores obtained by the respondents. The majority of respondents had a medium level of knowledge about improved mango cultivation techniques, whereas only 25% were observed in the high knowledge group. It was further noted that only 13.75% of the total respondents had low level of knowledge regarding improved mango cultivation practices. The majority of the tribal mango growers were in the intermediate category.
The present findings of the study are supported by the findings of Deshmukh et al. (1998) Thirteen major aspects of mango cultivation were identified in the present investigation (Table 4 ). The extent of knowledge about improved mango varieties among the tribal and non-tribal farmers was 55.0 and 70.8%, respectively. The knowledge of tribal farmers was comparatively lower than non-tribal farmers. This practice was ranked fourth by tribal and seventh by non-tribal farmers. The majority of the respondents had knowledge about the names of improved varieties of mango, namely Keser, Neelam, Amrapali and Dasheri, but they were not fully acquainted about important characteristics and average yield potential of these recommended varieties. This may be due to their level of education or scarce contacts with extension agents, because the majority of the mango grower were either illiterate or up to primary educated.
The knowledge about soil and climatic requirement for mango cultivation among tribal and non-tribal farmers was 50 and 68.13% respectively. The majority of the farmers knew that alluvial soil is best suitable for mango cultivation. Regarding knowledge about irrigation management, 66.87 and 86.25% knowledge was recorded among tribal and non-tribal farmers respectively. The highest knowledge about this aspect may be due to the fact that most of the farmers were well aware about appropriate irrigation methods. It was also found that knowledge about harvesting and yield of mango in tribal and non-tribal farmers was 59.37 and 73.75% respectively. 50% of the mango growers knew that the yield of grafted mango plant is about 300-500 fruits in 10 years, 1,000 fruits in the 15 years and 2,000-5,000 fruits in 20 years. The majority of the farmers of both categories were fully aware about the important precautions required when harvesting mango fruits. Regarding the extent of knowledge about hoeing and weeding practices, it was noted that tribal and non-tribal farmers had 54.37 and 66.87% knowledge respectively. It was ranked fifth by tribal and eleventh by the non-tribal respondents. They knew that regular weeding and hoeing increase yield of mango, maintain soil fertility and porosity and avoid nutrients competition with weeds.
Further results show that the knowledge of tribal and non-tribal farmers about mango planting methods was 61.56 and 74.68% and this aspect was ranked second by tribal and third by non-tribal farmers. Most of the tribal and non-tribal farmers were aware about recommended size of pit, quantity of manure required for a pit, right time for mango planting and planting distance for mango plants. It was also found that almost all the mango growers knew that plant to plant distance is 10 x10 meters.
The majority of tribal and non-tribal respondents were well acquainted about pruning time of mango plants. The extent of knowledge about vegetative propagation was 54.17 and 74.18% among tribal and non-tribal farmers respectively. Most the tribal farmers had no idea about veneer and stone grafting methods of propagation. Tribal and non-tribal farmers possessed 51.06 and 67.08% extent of knowledge regarding plant protection measures. The majority of farmers from both the categories did not know about recommended dose of fungicides to control powdery mildew and leaf blight diseases, whereas the majority of farmers knew the name of insecticides with recommended dose to control insects.
Concerning manure and fertilizers application, the level of knowledge was 48.75 and 70% among tribal and non-tribal farmers respectively. The knowledge about this aspect was ranked twelfth by tribal and eight by non-tribal mango growers respectively. The results also indicate that both tribal and non-tribal mango growers possessed more than 50% knowledge about inter-cropping in mango orchard during initial years. This aspect was ranked ninth by tribal farmers and sixth by non-tribal farmers. The majority of farmers were fully aware about the fact that vegetables and other crops like pea, greengram and blackgram are suitable for intercropping in mango orchard.
The knowledge about post-harvest technology and marketing was reported 53.43 and 83.75% among tribal and non-tribal farmers respectively. About 30 tribal and 50 non-tribal respondents were acquainted with mango products i.e. papad, mango juice, pickle, chutney which is prepared by processing of mango. On the other hand, it was found that majority of the respondents possessed poor knowledge about marketing channels for getting more benefit from mango fruits.
Thus, from the above discussion it can be concluded that the extent of knowledge in tribal farmers was from 48.75 to 66.87%, whereas in the case of non-tribal farmers the extent of knowledge was reported from 63.13 to 86.25% in all aspects of mango cultivation. Furthermore, it was inferred that non-tribal mango grower had more knowledge than tribal respondents about most of the mango cultivation practices.
Results presented in the table clearly show the calculated value of rank order correlation (r ) was 0.497, found to be statistically nons significant at 5% level of significance. This leads to the condition that there was no correlation between the ranks assigned by tribal and non-tribal farmers with respect to various aspects of mango cultivation in the study area.
The present findings are in line with Mohammad (2000) who observed that guava orchard owners had maximum knowledge about fruit varieties (100%). It was followed by planting methods (67.22%), cultural practices (66.66%), harvesting and marketing (65.33%) and propagation (55.55%). Comparatively less knowledge was reported in plant protection measures (47.91%) among the guava orchard owners. Singh et al. (2003) revealed that farmers' mean knowledge level about improved Ber production technology was 57.70 per cent. Brar (2008) also reported that majority of the Kinnow growers were found to be fully aware of inter-cropping, irrigation management and harvesting and yield of Kinnow. Moderate knowledge about post-harvest technology, plant protection measures, nursery raising and propagation, weed management was possessed by majority of Kinnow growers. It was also found that training and pruning, micro-nutrient and manure and fertilizers were not known to 49 to 51% respondents respectively.
In addition to study of knowledge level of tribal and non-tribal farmers about mango cultivation practices, further efforts were made to study the difference between tribal and non-tribal mango growers about mango cultivation technology. To find out the variation in the knowledge of the respondents, the 'Z' test was applied. The results are presented in Table 5 .
NH : There is no significant difference between tribal and non-01 tribal respondents about knowledge of mango cultivation practices.
RH : There is significant difference between tribal and non-tribal 1 respondents about knowledge of mango cultivation practices. Table 5 shows that the calculated 'Z' value was found to be greater than its tabulated value at 1 per cent level of significance. Thus, the null hypothesis (NH ) was rejected and alternate hypothesis (RH ) 01 1 was accepted. It reveals that there was significant difference in knowledge between tribal and non-tribal farmers about mango cultivation. The mean value further indicates that non-tribal farmers had higher knowledge than tribal farmers about mango cultivation technology. This difference in the level of knowledge of mango growers might be due to the reason that non-tribal respondents had an higher socio-economic status, more extension contact, higher participation in training programmes and more mass media exposure as compared to tribal mango growers. The present findings are in line with the findings of Sen (1995) who observed that there was significant difference in the knowledge among marginal, small and large categories of farmers regarding guava cultivation. Similar findings also supported by Brar (2008) .
CONCLUSIONS AND RECOMMENDATIONS
From the findings of the study it can be concluded that majority of the mango producers had medium level of knowledge regarding improved mango cultivation methods, which need to be upgraded to higher level. For this purpose, the public extension agencies must strengthen and modernize their information system to reach all mango growers and update their technical know-how. Since the knowledge of the mango producers about post harvest technologies is poor, mango growers sell their produce immediately after harvesting. The income of farmers can be increased manifold if the growers are trained for value addition and fruit preservation. It was further inferred that the existing knowledge of non-tribal farmers about improved mango cultivation practices was comparatively higher than the tribal respondents. Therefore extension agencies working in the study area should spend more efforts to the tribal areas for organizing awareness and skill training programme about mango production techniques. The extension personnel should also use modern information and communication tools for dissemination of the information among the mango producers.
